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WKDWDOOWKHERXQGDU\FRQGLWLRQVPXVWEHJLYHQLQVWUHVVHVEHFDXVHWKHGLVSODFHPHQWFDQQRWEHH[SUHVVHGLQDGLUHFW
ZD\
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6XSSRVLQJWKDWWKHVWXGLHGGRPDLQ L LVKRPRJHQHRXVDQGFRPSULVHVDQXPEHURILQWHULRUSRLQWV LE DQXPEHURI
SRLQWVRQ WKHVLGHV LH DQXPEHURIFRQYH[FRUQHUV LV DQGDQXPEHURIFRQFDYHFRUQHUV LN 7KHQ WKHQXPEHURI
SRLQWV RQ WKH LPDJLQDU\ ERXQGDU\ FRQWRXU LV L L LI H V    DQG WKH GRPDLQ LV FRYHUHG LQ WRWDO RI
 L L L L LS E H V N      SRLQWV 2XW RI WKHVH SRLQWV LH  LV DQG LN DUH RQ WKH FRPPRQ HGJHV RI WKH QHLJKERULQJ
GRPDLQV
'LVSODFHPHQWV LQ WKLVGRPDLQDUHJLYHQE\ WKHIXQFWLRQ   L [ \< 7KHYDOXHVRI WKLV IXQFWLRQ LQ WKHJULGSRLQWV




 (TXDWLRQV   L LH H  ZKLFKZHZULWH RQ WKH QRQ FRPPRQ HGJHV FRUUHVSRQGLQJ WR WKH ERXQGDU\ FRQGLWLRQV
YDOLGRQWKHVLGHV
(TXDWLRQV   L LV V  ZKLFKZHZULWHIRUWKHQRQFRPPRQFRQYH[FRUQHUV,IZHSUHVFULEHRQO\WKHORDGLQWKH
FRQYH[FRUQHU WKHQ IRU WKH FHQWHUHGGLIIHUHQFH DSSUR[LPDWLRQZHDSSO\ WKHGHULYDWLYHV¶ DSSUR[LPDWLRQVZLWK WKH
KHOS RI IRUZDUG RU EDFNZDUG GLIIHUHQFHV GHSHQGLQJ RQ WKH FRUQHU SRVLWLRQ ,I WKH WDQJHQWLDO FRPSRQHQWV GR QRW
VDWLVI\ WKHSULQFLSOHRI GXDOLW\ WKHQ WKH ORDGV DUH UHFDOFXODWHG ,Q WKLV FDVH WKH IUHH WHUPJLYHV WKH ORDGZLWK WKH
FRUUHVSRQGLQJVLJQ




(TXDWLRQV  L L LH V N    ZKLFKZHZULWHIRUWKHSRLQWVRIWKHFRPPRQHGJHVDQGZHVKRZLQIRXUH[DPSOHV
7DEOH
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,W LV SRVVLEOH WR PRGHO D GRPDLQ WKDW FRQVLVWV QRW RQO\ RI RQH EXW RI WZR RU PRUH GLIIHUHQW PDWHULDOV 7KH
FRQGLWLRQZKLFKFRQQHFWVWKHLQGLYLGXDOGRPDLQVLQWKHSUHVFULEHGHTXDWLRQV\VWHPVLVWKDWWKHGLVSODFHPHQWDQG
WKHVWUHVVRIWKHJULGSRLQWVRQDFRPPRQHGJHKDYHWREHHTXDO
7KH GHILQHG SUREOHP ZDV WKH VROYLQJ RI GLIIHUHQWLDO HTXDWLRQ  VDWLVI\LQJ WKH ERXQGDU\ FRQGLWLRQV 7KH
DQDO\]HG VWUXFWXUHZDV UHSODFHGE\ DPHVKJULGRIQRGHV QHHGHG IRUZULWLQJ WKH ILQLWH GLIIHUHQFHV7KHSK\VLFDO
FRQWRXU RI WKH VWXGLHG GRPDLQZDV UHSODFHG E\ DPHVKZLWK D EURNHQ OLQH FRQVLVWLQJ RI KRUL]RQWDO DQG YHUWLFDO
VHJPHQWVDQGERXQGDU\FRQGLWLRQVDV WKHSUHVFULEHGORDGLQJ OHGWRVRPHHTXLYDOHQFHUHODWLRQVEHWZHHQORDGVDQG
VWUHVVHV(DFKSRLQWRQWKHVLGHVLQWURGXFHVDSRLQWRXWVLGHWKHGRPDLQIRUPLQJDQLPDJLQDU\FRQWRXUSDUDOOHOWRWKH
SK\VLFDO RQH 7ZR LPDJLQDU\ SRLQWV EHORQJ WR WKH FRQYH[ FRUQHU EXW QRQH EHORQJ WR WKH FRQFDYH FRUQHUV 7KH
FRPPRQJULGSRLQWVZKLFKDUHSDUWRIGLIIHUHQWKRPRJHQRXVGRPDLQVVKRXOGEHGRXEOHG
,IZHZULWHWKHHTXDWLRQVIRUHDFKGRPDLQZHJHWDOLQHDUV\VWHPRIHTXDWLRQVZKHUHWKHXQNQRZQVDUHWKHJULG





>@ 'RZ -2 -RQHV 06 +DUZRRG 6$ $ QHZ DSSURDFK WR ERXQGDU\ PRGHOLQJ IRU ILQLWH GLIIHUHQFH DSSOLFDWLRQV LQ VROLG PHFKDQLFV
,QWHUQDWLRQDO-RXUQDOIRU1XPHULFDO0HWKRGVLQ(QJLQHHULQJ±
>@ +DUDQJXV.0RGHORIRUWKRWURSLFPDWHULDOVZLWKWKHILQLWHGLIIHUHQFHPHWKRG5HVHDUFKDQG6FLHQFH7RGD\
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